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Description

[0001] The present invention relates to a shift control
system for an automatic transmission, especially to a hy-
draulic control system for up-shift according to the pre-
ambles of claims 1, 4 and 7.

[0002] In an automatic transmission for a vehicle, as
disclosed in US 6,364,811 B1, there is provided a gear
transmission mechanism which has a plurality of engag-
ing devices acting under oil pressure, and a prescribed
gear position is selected based on the running condition
of the vehicle, so as to change the gear ratio by engaging
and disengaging the engaging devices. As shown in FIG.
12, there is set a gear shift line L showing the relationship
between the opening of the throttle valve (throttle opening
TVO) based on the operation of the accelerator pedal
and the vehicle speed Ns, and the gear position is
changed when the running condition of the vehicle
changes across the gear shift line L.

[0003] Forexample, whenthe vehicle speedincreases
while the throttle opening TVO is substantially constant
as shown by arrow "a" or is changing gently, oil pressure
for the engaging devices are controlled based on an up-
shift command. An up-shift while the throttle opening is
substantially constant or slowly changing is referred to
as an auto up-shift, with cases of an engine speed of
around 3000rpm being particularly prevalent.

[0004] This oil pressure control during gear shifting is
performed as a combination of open control where oil
pressure is increased according to increases in the input
torque of the gear transmission mechanism and feed-
back control corresponding to gear shift transitions. The
object of feedback control is to prevent the occurrences
of shocks due to large changes in output shaft torque of
a gear transmission mechanism during gear shifting, and
sets a target gear ratio for the process of switching from
a gear ratio of the gear position before shifting to a gear
ratio of the gear position after shifting, and ensures that
this target gear ratio is maintained.

[0005] FIG. 13 shows the relationship between gear
ratio, output shaft torque of the gear transmission mech-
anism, and oil pressure command value at the time of
auto up-shift.

[0006] When there is a shift command to shift from a
first gear position to a second gear position, an open
control component POP having a gradient based on input
torque at this time is first set as an oil pressure command
value in an inertia phase after a standby phase. Changes
in gear ratio due to the open control component is as
shown by the broken line in FIG. 13A. However, in order
to suppress the amount of change (step difference) in
the output shaft torque shown in FIG. 13B to a predeter-
mined amount B so as to absorb energy of the change
in torque, the target gear ratio is set to that shown by the
solid line in FIG. 13A.

[0007] As shown in FIG. 13C, the oil pressure com-
mand value is set at Pc, which is obtained by correction
of the open control component POP using the feedback
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control component PFB, so as to make the gear ratio in
line with the aforementioned target gear ratio.

[0008] Accordingly, intermediate large changes in out-
put shaft torque are suppressed so as to give gear shift
with no shock.

[0009] However, in the related art, control of oil pres-
sure combining this open control and feedback control
has been carried out uniformly during gear shifting. This
invites the problem of shocks under different gear shift
conditions, although shocks are effectively prevented
during auto up-shift.

[0010] Namely, an up-shift from the first gear position
to the second gear position also occurs when the throttle
opening TVO changes across the gear shift line L, as
shown by arrow b in FIG. 12, when a foot depressing the
accelerator pedal is released.

[0011] Such up-shift due to foot release starts at a high
engine speed in the region of 6000 rpm, as compared to
auto up-shift.

[0012] In this case, the input torque is reduced due to
the reducing of throttle opening TVO, the gradient of the
open control component POP becomes small, the rate
of the rise in oil pressure becomes lower, and the engine
speed is in the high region. Therefore, the gear ratio
changes as shown by the broken line in FIG. 14A, and
the gear shifting tends to become delayed.

[0013] An oil pressure command value Pc, which is
obtained by correction of an open control component
POP using the feedback control component PFB for mak-
ing the gear ratio in line with the target gear ratio, is there-
fore large as shown by the solid line in FIG. 14C com-
pared with a case in which only an open control is adopt-
ed.

[0014] During this time, as shown in FIG. 14B, output
shaft torque of the gear transmission mechanism rises
smoothly at the beginning because the gradient of the
open control in the initial period of the gear shift in the
inertia phase starting attime t0 is small, and then abruptly
rises from the latter half to the final period. If it is assumed
that the input torque is the same as during auto up-shift,
the energyitisintended to absorb for the change in torque
is also the same. Therefore, the energy that is not ab-
sorbed in the initial gear shift period has to be absorbed
in the latter half.

[0015] The step difference of the output shaft torque
occurring at a gear shift end time tl therefore becomes
particularly large and a shock occurs.

[0016] JP 2000081125 A discloses a shift control sys-
tem for an automatic transmission. The transmission is
equipped with engaging devices in a gear transmission
mechanism. When up-shift from a first gear position to a
higher second gear position, oil pressure command value
for an engaging device used in the up-shift is made up
of an open control component and of a feedback control
component, which is based on a target gear ratio curve
over the time of the up-shift inertia phase.

[0017] EP 0545 385 A discloses a shift control system
for an automatic transmission. The transmission is
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equipped with engaging devices in a gear transmission
mechanism.

[0018] Itis therefore the object of the presentinvention
to provide a shift control system for an automatic trans-
mission in which shocks do not occur even at the up-shift
caused by releasing a foot from accelerator pedal.
[0019] The above and other objects of the invention
are achieved by a shift control system for an automatic
transmission according to claim 1, a shift control system
for an automatic transmission according to claim 4, and
a shift control system for an automatic transmission ac-
cording to claim 7. Preferred embodiments are claimed
in the dependent claims.

[0020] The phenomena where a shock occurs due to
excessive feedback corresponding to the gradient of the
open control component is prevented at the time of up-
shift caused by releasing a foot from the accelerator ped-
al, when throttle opening is dramatically reduced so that
the input torque is also reduced so as to make the gra-
dient of the open control component small.

FIG. 1 is a view showing a vehicle drive system in
an embodiment of the present invention;

FIG. 2 is a flowchart showing the flow of oil pressure
command value control during up-shift in a first em-
bodiment;

FIG. 3A to 3D are graphs showing changes in pa-
rameters during up-shift control;

FIG. 4 is a view showing a setting of threshold value
for the amount of change in the throttle opening;
FIG. 5is a view showing a setting of threshold value
in a modified example;

FIG. 6 is a flowchart showing the flow of oil pressure
command value control during up-shift in a second
embodiment;

FIG. 7 is a view showing a setting of gradient of a
target gear ratio for the amount of change in the throt-
tle opening;

FIG. 8 is a view showing a setting of gradient of a
target gear ratio in a modified example;

FIG. 9 is a flowchart showing the flow of oil pressure
command value control during up-shiftin a third em-
bodiment;

FIG. 10 is a view showing a setting of gain of feed-
back control for the amount of change in the throttle
opening;

FIG. 11 is a view showing a setting of gain of feed-
back control in a modified example;

FIG. 12 is a view showing an example of a gear shift
line;

FIG. 13A to 13C are graphs showing changes in pa-
rameters during auto up-shift; and

FIG. 14A to 14C are graphs showing changes in pa-
rameters during up-shift due to releasing a foot from
the accelerator pedal in a prior art example.

[0021] The present invention will now be described in
detail with reference to the drawings showing an embod-
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iment thereof.

[0022] FIG. 1is adiagram showing a vehicle drive sys-
tem equipped with an automatic transmission according
to a first embodiment.

[0023] An automatic transmission 2 comprised of a
torque converter 3 and a gear transmission mechanism
4 is connected to an engine 1 so that output of the gear
transmission mechanism 4 is transmitted to wheels via
differential/final reduction gear (not shown).

[0024] The gear transmission mechanism 4 s
equipped with a plurality of engaging devices 5a, 5b op-
erated by oil pressure. A prescribed plurality of gear po-
sitions can then be implemented by switching over rota-
tion transmission paths by switching over combinations
of engaging and disengaging of the engaging devices.
[0025] A control valve 7 for shift control is equipped
with a plurality of solenoids 8 (8a to 8c) for controlling oil
pressure to the engaging devices.

[0026] A throttle sensor 13 and an engine speed sen-
sor 14 are connected to the engine controller 10 control-
ling the engine 1. A signal showing the opening of the
throttle valve 12 of the engine 1 (throttle opening TVO),
the throttle valve 12 being opened and closed based on
the operation of the accelerator pedal 11, and a signal
showing the rotational speed of the output shaft of the
engine (engine speed Ne) are inputted to the engine con-
troller 10. The engine controller 10 then obtains the re-
quired engine torque Te based on these signals and con-
trols the amount of fuel injected into the engine 1 and the
ignition timing.

[0027] Signals of the throttle opening TVO from the
throttle sensor 13 and the engine speed Ne from the en-
gine speed sensor 14 are inputted to a transmission con-
troller 20 for controlling the automatic transmission 2, and
a signal of engine torque Te from the engine controller
10 is also inputted to the transmission controller 20.
[0028] The transmission controller 20 further receives
signals of a turbine speed Nt from the turbine sensor 15
and the vehicle speed Ns from a vehicle speed sensor
16, and generates a shift command based on the running
condition of the vehicle, and also calculates oil pressure
command value for duty control of the solenoids 8.
[0029] The transmission controller 20 calculates a slip
ratio of the torque converter 3 from the engine speed Ne
and the turbine speed Nt and obtains the engine torque
from the engine controller 10, then calculates the input
torque for the gear transmission mechanism 4.

[0030] The gradient of the open control component
POP of the oil pressure command value is then set based
on this input torque. This gradient is prepared in advance
as a map and a value corresponding to the input torque
can be read out.

[0031] In order to suppress the amount of change in
the torque of the output shaft of the gear transmission
mechanism 4 to a predetermined value, a target gear
ratio is set. The feedback control component PFB is cal-
culated in line with this target gear ratio and the oil pres-
sure command value Pc is determined by the calculation
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of Pc = POP + PFB.

[0032] At the time of up-shift caused by change in the
throttle opening resulting from releasing a foot from the
accelerator pedal, the transmission controller 20 sets the
feedback control component PFB of the oil pressure com-
mand value Pcto 0 (zero) so as to inhibit feedback control
when the amount of change in the throttle opening is a
predetermined threshold value or more.

[0033] The flow of control of the oil pressure command
value during up-shift at the transmission controller 20 is
described with reference to FIG. 3A - 3D using the flow-
chartin FIG. 2. FIG. 3A shows change in gear ratio, FIG.
3B shows change in the throttle opening, FIG. 3C shows
change in oil pressure command value, and FIG. 3D
shows change in transmission output shaft torque.
[0034] When it is detected from the throttle opening
TVO and the vehicle speed that the running condition of
the vehicle has crossed the gear shift line at time t0 shown
in FIG. 3B, first, in step 101, the transmission controller
20 determines a type of gear shift, i.e. from what gear
position to what gear position, such as from second gear
position to third gear position.

[0035] In step 102, as shown in FIG. 3C, precharging
of an engaging device 5a that is to be engaged in that
gear shifting is started as a standby phase, and in step
103, basic up-shift control logic is started.

[0036] With basic up-shift control logic, commence-
ment of the inertia phase is detected by detecting the
start of changing of the gear ratio, and controls such as
setting of the basic target gear ratio during the inertia
phase and returning the oil pressure command value to
maximum on detection of the end of gear shift from the
gear ratio are carried out. The gear ratio is obtained as
the ratio of the turbine speed Nt and the vehicle speed Ns.
[0037] In step 104 the open control component POP
for the oil pressure command value is calculated. In this
step, the input torque to the gear transmission mecha-
nism 4 is obtained first, and then the gradient is read from
the map set in advance based on this input torque, and
the open control component POP is calculated as a
straight line having this gradient.

[0038] Next, in step 105, a threshold value TVOth is
determined for the difference between the throttle open-
ing before releasing the foot from the accelerator pedal
11 and the throttle opening after releasing the foot, i.e.
the amount of change ATVO of the throttle opening.
[0039] The threshold value TVOth is preset according
to the type of gear shift, and as shown in FIG. 4, is set
small for gear shifts between low gear positions such as
from first gear position to second gear position (1 to 2),
and is set to be relatively large for gear shifts between
high gear positions such as, for example, from fourth gear
position to fifth gear position (4 to 5).

[0040] This is to provide compatibility with the fact that
a change in the engine speed is greater for gear shifts
between low gear positions and the feedback control
component is also large, thus the peak of the output
torque at the end of gear shifting tends to become high
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due to excessive feedback.

[0041] In step 106, a check is made as to whether or
not a change ATVO in the throttle opening is greater than
or equal to the threshold value TVOth.

[0042] If the change in the throttle opening is greater
than or equal to the threshold value for the type of gear
shift determined in step 101, i.e. ATVO = TVOth, then
the process proceeds to step 107, the feedback control
component PBF is set to 0, and feedback control is in-
hibited.

[0043] On the other hand, if ATVO < TVOth, the proc-
ess proceeds to step 108, and a check is made as to
whether or not the gear shifting has entered inertia phase
that is the control region where the feedback control
should be adopted.

[0044] When the gear shifting has entered inertia
phase, the process proceeds to step 109, and the feed-
back control component PFB is calculated for the basic
target gear ratio.

[0045] When the gear shifting has not entered inertia
phase, the process proceeds to Step 107, and the feed-
back control component PFB is put to zero (PFB = 0).
[0046] After step 107 and step 109, in step 110, the
feedback control component PFB is added to the open
control component POP and the oil pressure command
value Pc is obtained. The duty of the solenoid 8 is then
controlled based on this oil pressure command value Pc
and the gear shifting process is proceeded.

[0047] In the inertia phase, the oil pressure command
value Pc including the feedback control component PFB
calculated in step 110 conforms to the basic up-shift con-
trol logic and is shown by the broken line in FIG. 3C and
correspondingly by the broken lines in FIG. 3A, FIG. 3B
and FIG. 3D.

[0048] When the feedback control component PFB is
taken to be zero, an oil pressure command value Pc for
only the open control component POP is shown to gently
increase as shown by the solid line in FIG. 3C. As shown
in the results in FIG. 3D, the torque of the output shaft of
the gear transmission mechanism 4 is kept low as shown
by the solid line with respect to the broken line for shocks
protruding in a peak shape including the feedback control
component PFB, so that a shock does not occur.
[0049] Step 104 onwards are then repeated until the
gear shiftis complete, with this up-shift control then being
finished when end of the gear shiftis detectedinstep 111.
[0050] In the embodiment as described above, in oil
pressure control during up-shift where the oil pressure
command value is made up of an open control compo-
nent POP set corresponding to the input torque and a
feedback control component PFB for the target gearratio,
the feedback control component PFB is decreased to 0
when the amount of change ATVO in the throttle opening
is greater than or equal to a predetermined threshold
value TVOth. As a result, at the time of up-shift caused
by releasing a foot from the accelerator pedal, the phe-
nomena where a shock occurs due to excessive feed-
back corresponding to the decreasing gradient of the
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open control component POP by reason of the decreas-
ing input torque is prevented.

[0051] Further, the threshold value TVOth is made to
change according to the type of gear shift, and is set to
be small for gear shift between low gear positions.
Shocks can therefore be reliably prevented even when
shifting between low gear positions in which the change
in engine speed is large, and prompt up-shift can there-
fore be achieved.

[0052] In a modified example, instead of changing the
threshold value TVOth according to the type of gear shift,
the threshold value TVOth is set to be smaller for larger
engine speed Ne or turbine speed Nt as shown in FIG.
5. This also similarly prevents shocks at each gear shift
including those between low gear positions.

[0053] Although in the above embodiment the feed-
back control component PFB is set to zero, but it does
not have to be exactly zero and lowering by just a pre-
determined amount is also possible.

[0054] Next, there will be described a second embod-
iment of the present invention.

[0055] Here, instead of inhibiting feedback control at
the time of up-shift caused by releasing a foot from the
accelerator pedal, the gradient of the target gear ratio of
the feedback control is changed.

[0056] FIG.6is aflowchartshowingthe flow of oil pres-
sure command value control during up-shiftin the second
embodiment.

[0057] Step 201 to step 204 are the same as step 101
to step 104 shown in FIG. 2 in the aforementioned em-
bodiment.

[0058] The open control component POP is calculated
in step 204, and the gradient of the target gear ratio with
respect to the amount of change ATVO in the throttle
opening is calculated in step 205.

[0059] As shown in FIG. 7, the gradient of the target
gear ratio is set in advance so as to be smaller when
ATVO is larger, and is set according to the type of gear
shift so as to be small for gear shift between low gear
positions such as from first gear position to second gear
position, etc., and relatively large for gear shift between
high gear positions such as, for example, from fourth gear
position to fifth gear position, etc.

[0060] In step 206, a check is made as to whether or
not the gear shifting has entered inertia phase that is the
control region where the feedback control should be
adopted.

[0061] When the gear shifting has entered inertia
phase, the process proceeds to step 207, and the target
gear ratio is set based on the gradient determined in the
step 205, and the feedback control component PFB is
calculated with respect to the target gear ratio.

[0062] When the gear shifting has not entered inertia
phase, the process proceeds to Step 208, to set the feed-
back control component PFB to zero.

[0063] After step 207 and step 208, in step 209, the
feedback control component PFB is added to the open
control component POP and the oil pressure command
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value Pc is obtained. The duty of the solenoid 8 is then
controlled based on this oil pressure command value Pc
and the gear shifting process is proceeded.

[0064] Step 204 onwards are then repeated until the
gear shiftis complete, with this up-shift control then being
finished when end of the gear shiftis detected in step 210.
[0065] Other aspects of the configuration are the same
as those of the aforementioned embodiment.

[0066] In this embodiment as described above, the
gradient of the target gear ratio is changed based on the
amount of change ATVO in the throttle opening at the
time of up-shift, and this gradient is made smaller for a
larger ATVO. There is therefore no excessive feedback
at the time of up-shift caused by releasing a foot from the
accelerator pedal where the amount of change in the
throttle opening is large, and the phenomena of a shock
occurring is prevented.

[0067] Further, the gradient of the target gear ratio is
changed according to the type of gear shift and is set
particularly small for gear shift between low gear posi-
tions. Shocks can therefore be reliably prevented even
in a gear shift between low gear positions where the
change in engine speed is large.

[0068] In a modified example, instead of changing the
gradient of the target gear ratio according to the type of
gear shift, the gradient of the target gear ratio can also
be set to be smaller for larger engine speed Ne or turbine
speed Ntas shown in FIG. 8. This therefore also similarly
prevents shocks at each gear shift including gear shift
between low gear positions.

[0069] Next, there will be described a third embodi-
ment of the present invention.

[0070] Here, instead of inhibiting feedback control at
the time of up-shift caused by releasing a foot from the
accelerator pedal, the gain of the feedback control is
changed.

[0071] FIG.9is aflowchart showing the flow of oil pres-
sure command value control during up-shift in the third
embodiment.

[0072] Step 301 to step 304 are the same as step 101
to step 104 shown in FIG. 2 in the first embodiment.
[0073] The open control component POP is calculated
in step 304, and then the feedback control gain with re-
spect to the amount of change ATVO in the throttle open-
ing is determined in step 305.

[0074] As shown in FIG. 10, the gain of the feedback
control (F/B control gain) is set in advance so as to be
smaller when ATVO is larger, and is set according to the
type of gear shift so as to be small for gear shift between
low gear positions such as from first gear position to sec-
ond gear position, etc., and relatively large for gear shift
between high gear positions such as, for example, from
fourth gear position to fifth gear position, etc.

[0075] In step 306, a check is made as to whether or
not the gear shifting has entered inertia phase that is the
control region where the feedback control should be
adopted.

[0076] When the gear shifting has entered inertia



9 EP 1 249 643 B1 10

phase, the process proceeds to step 307, where the feed-
back control component PFB is calculated with respect
to the basic target gear ratio according to the gain deter-
mined in step 305.

[0077] When the gear shifting has entered inertia
phase, the feedback control component PFB is put to
zero (PFB=0) in step 308.

[0078] After step 307 and step 308, in step 309, the
feedback control component PFB is added to the open
control component POP and the oil pressure command
value Pc is obtained. The duty of the solenoid 8 is then
controlled based on this oil pressure command value Pc
and the gear shifting process is proceeded.

[0079] Step 304 onwards are then repeated until the
gear shiftis complete, with this up-shift control then being
finished when end of the gear shiftis detected in step 310.
[0080] Otheraspects of the configuration are the same
as those of the first embodiment.

[0081] In this embodiment as described above, the
gain of the feedback control is changed based on the
amount of change ATVO in the throttle opening at the
time of up-shift, and gain is made smaller for a larger
ATVO. There is therefore no excessive feedback at the
time of up-shift caused by releasing a foot from the ac-
celerator pedal where the amount of change in the throttle
opening is large, and the phenomena of a shock occur-
ring is prevented.

[0082] Further, the gain of the feedback control is
changed according to the type of gear shift and is set
particularly small for gear shift between low gear posi-
tions. Shocks can therefore be reliably prevented even
in a gear shift between low gear positions where the
change in engine speed is large.

[0083] In a modified example, instead of changing the
gain of the feedback control according to the type of gear
shift, the gain of the feedback control is set to be smaller
for larger engine speed Ne or turbine speed Nt as shown
in FIG. 11. This therefore also similarly prevents shocks
at each gear shift including gear shift between low gear
positions.

Claims

1. A shift control system for an automatic transmission
(2), the transmission (2) being equipped with engag-
ing devices (5a,5b) in a gear transmission mecha-
nism (4), and when up-shift from a first gear position
to a higher second gear position, oil pressure com-
mand value (Pc) for an engaging device (5a,5b) used
in the up-shift is made up of an open control compo-
nent (POP), the gradient of which is determined
based on input torque, and of a feedback control
component (PFB), which is based on a target gear
ratio curve over the time of the up-shift inertia phase,
whereby this curve is determined for an up-shift
caused by an increase in vehicle speed while a throt-
tle opening is substantially constant,
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characterized in that said feedback control com-
ponent (PFB) is decreased when the up-shift is
caused by an amount of change in throttle opening
(ATVO) equal to or greater than a predetermined
threshold value (TVOth).

A shift control system for an automatic transmission
according to claim 1, wherein:

said threshold value (TVOth) of the amount of
change in the throttle opening is set according
to a type of gear shift, so as to be small for gear
shift between low gear positions and be large
for gear shift between high gear positions.

A shift control system for an automatic transmission
according to claim 1, wherein:

said threshold value (TVOth) of the amount of
change in the throttle opening is set smaller for
higher engine speed (Ne) or turbine speed (Nt).

A shift control system for an automatic transmission,
the transmission being equipped with engaging de-
vices (5a,5b) in a gear transmission mechanism (4),
and when up-shift from a first gear position to a higher
second gear position, oil pressure command value
(Pc) for an engaging device (5a,5b) used in the up-
shift is made up of an open control component
(POP), the gradient of which is determined based on
input torque, and of a feedback control component
(PFB) which is based on a target gear ratio curve
over the time of the up-shift inertia phase, whereby
this curve is determined for an up-shift caused by an
increase in vehicle speed while a throttle opening is
substantially constant,

characterized in that a gradient of said target gear
ratio curve is set to be smaller when the up-shift is
caused by an amount of change in throttle opening
equal to or greater than a predetermined threshold
value (TVOth).

A shift control system for an automatic transmission
according to claim 4, wherein:

said gradient of the target gear ratio is set ac-
cording to a type of gear shift, so as to be small
for gear shift between low gear positions and be
large for gear shift between high gear positions.

A shift control system for an automatic transmission
according to claim 4, wherein:

said gradient of the target gear ratio is set small-
er for higher engine speed (Ne) or turbine speed

(NY).

A shift control system for an automatic transmission,
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the transmission being equipped with engaging de-
vices (5a,5b) in a gear transmission mechanism (4),
and when up-shift from a first gear position to a higher
second gear position, oil pressure command value
(Pc) for an engaging device (5a,5b) used in the up-
shift is made up of an open control component
(POP), the gradient of which is determined based on
input torque, and of a feedback control component
(PFB) which is based on a target gear ratio curve,
over the time of the up-shift inertia phase, whereby
this curve is determined for an up-shift caused by an
increase in vehicle speed while a throttle opening is
substantially constant, characterized in that a gain
of the feedback control is set to be smaller when the
up-shift is caused by an amount of change in throttle
opening equal to or greater than a predetermined
threshold value (TVOth).

A shift control system for an automatic transmission
according to claim 7, wherein:

said gain of the feedback control is set according
to a type of gear shift, so as to be small for gear
shift between low gear positions and be large
for gear shift between high gear positions.

A shift control system for an automatic transmission
according to claim 7, wherein:

said gain of the feedback control is set smaller
for higher engine speed (Ne) or turbine speed
(Nt).

Patentanspriiche

1.

Schaltsteuerungssystem fiir ein Automatikgetriebe
(2), wobei das Getriebe (2) mit Eingriffsvorrichtun-
gen (5a, 5b) in einem Zahnradgetriebemechanismus
(4) versehen ist, und wenn Hochschalten von einer
ersten Gangposition zu einer héheren, zweiten
Gangposition stattfindet, ein Oldruck-Befehlswert
(Pc) fur eine Eingriffsvorrichtung (5a, 5b), die beim
Hochschalten eingesetzt wird, aus einer offenen Re-
gelkomponente (POP), deren Gradient auf Basis
von Eingangsdrehmoment bestimmt wird, und einer
Ruckfiihr-Regelkomponente (PFB) besteht, die auf
einer Soll-Ubersetzungsverhaltniskurve als Funkti-
on der Zeit der Hochschalt-Tragheitsphase basiert,
wobei diese Kurve fir ein Hochschalten bestimmt
wird, das durch eine Zunahme der Fahrzeugge-
schwindigkeit verursacht wird, bei der eine Drosse-
16ffnung im Wesentlichen konstant ist,

dadurch gekennzeichnet, dass die Riickflihr-Re-
gelkomponente (PFB) verringert wird, wenn das
Hochschalten durch einen Betrag der Anderung der
Drossel6ffnung (ATVO) verursacht wird, der genau-
so grof} ist wie oder gréRer als ein vorgegebener
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Schwellenwert (TVOth).

Schaltsteuerungssystem flr ein Automatikgetriebe
nach Anspruch 1, wobei der Schwellenwert (TVOth)
des Betrages der Anderung der Drosseléffnung ent-
sprechend einem Typ der Gangschaltung so festge-
legt wird, dass er beim Schalten zwischen niedrigen
Gangpositionen klein ist und beim Schalten zwi-
schen hohen Gangpositionen grof} ist.

Schaltsteuerungssystem flr ein Automatikgetriebe
nach Anspruch 1, wobei der Schwellenwert (TVOth)
des Betrages der Anderung der Drosseléffnung fiir
hohe Motordrehzahl (Ne) oder Turbinendrehzahl
(Nt) kleiner festgelegt ist.

Schaltsteuerungssystem flr ein Automatikgetriebe,
wobei das Getriebe (2) mit Eingriffsvorrichtungen
(5a, 5b) in einem Zahnradgetriebemechanismus (4)
versehen ist, und wenn Hochschalten von einer er-
sten Gangposition zu einer hdheren, zweiten Gang-
position stattfindet, ein Oldruck-Befehlswert (Pc) fiir
eine Eingriffsvorrichtung (5a, 5b), die beim Hoch-
schalten eingesetzt wird, aus einer offenen Regel-
komponente (POP), deren Gradient auf Basis von
Eingangsdrehmoment bestimmt wird, und einer
Ruckfihr-Regelkomponente (PFB) besteht, die auf
einer Soll-Ubersetzungsverhaltniskurve als Funkti-
on der Zeit der Hochschalt-Tragheitsphase basiert,
wobei diese Kurve flr ein Hochschalten bestimmt
wird, das durch eine Zunahme der Fahrzeugge-
schwindigkeit verursacht wird, bei der eine Drosse-
I6ffnung im Wesentlichen konstant ist,

dadurch gekennzeichnet, dass ein Gradient der
Soll-Ubersetzungsverhaltniskurve so festgelegt ist,
dass er kleiner ist, wenn das Hochschalten durch
einen Betrag der Anderung der Drosseléffnung ver-
ursacht wird, der genauso grof ist wie oder grofier
als ein vorgegebener Schwellenwert (TVOth).

Schaltsteuerungssystem flr ein Automatikgetriebe
nach Anspruch 4, wobei der Gradient des Soll-Uber-
setzungsverhaltnisses entsprechend einem Typ
Gangschaltung so festgelegt wird, dass er beim
Schalten zwischen niedrigen Gangpositionen klein
ist und beim Schalten zwischen hohen Gangpositio-
nen grof ist.

Schaltsteuerungssystem fir ein Automatikgetriebe
nach Anspruch 4, wobei der Gradient des Soll-Uber-
setzungsverhaltnisses fur hoéhere Motordrehzahl
(Ne) oder Turbinendrehzahl (Nt) kleiner festgelegt
ist.

Schaltsteuerungssystem fiir ein Automatikgetriebe,
wobei das Getriebe (2) mit Eingriffsvorrichtungen
(5a, 5b) in einem Zahnradgetriebemechanismus (4)
versehen ist, und wenn Hochschalten von einer er-
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sten Gangposition zu einer hdheren, zweiten Gang-
position stattfindet, ein Oldruck-Befehlswert (Pc) fiir
eine Eingriffsvorrichtung (5a, 5b), die beim Hoch-
schalten eingesetzt wird, aus einer offenen Regel-
komponente (POP), deren Gradient auf Basis von
Eingangsdrehmoment bestimmt wird, und einer
Rickfihr-Regelkomponente (PFB) besteht, die auf
einer Soll-Ubersetzungsverhaltniskurve als Funkti-
on der Zeit der Hochschalt-Tragheitsphase basiert,
wobei diese Kurve fiir ein Hochschalten bestimmt
wird, das durch eine Zunahme der Fahrzeugge-
schwindigkeit verursacht wird, bei der eine Drosse-
I6ffnung im Wesentlichen konstant ist,

dadurch gekennzeichnet, dass eine Verstarkung
der Rickflihrregelung so festgelegt ist, dass sie klei-
ner ist, wenn das Hochschalten durch einen Betrag
der Anderung der Drosseldffnung verursacht wird,
der genauso grof} ist wie oder gréRRer als ein vorge-
gebener Schwellenwert (TVOth).

Schaltsteuerungssystem fiir ein Automatikgetriebe
nach Anspruch 7, wobei die Verstarkung der Ruck-
fuhrregelung entsprechend einem Typ Gangschal-
tung so festgelegt wird, dass sie beim Schalten zwi-
schen niedrigen Gangpositionen klein ist und beim
Schalten zwischen hohen Gangpositionen groR ist.

Schaltsteuerungssystem fiir ein Automatikgetriebe
nach Anspruch 7, wobei:

die Verstarkung der Rickflihrregelung fir héhe-
re Motordrehzahl (Ne) oder Turbinendrehzahl
(Nt) kleiner festgelegt ist.

Revendications

Systéme de commande de changement de vitesse
pour une boite de vitesses automatique (2), la boite
de vitesses (2) étant équipée de dispositifs d’em-
brayage (5a, 5b) dans un mécanisme de boite de
vitesses (4), et lors du passage d’un premier rapport
d’engrenage a un second rapport d’engrenage su-
périeur, une valeur de commande de pression d’hui-
le (Pc) pour un dispositif d’embrayage (5a, 5b) utili-
sée dans le passage a un rapport supérieur se com-
pose d'une composante de commande ouverte
(POP) dont le gradient est déterminé surlabase d’'un
couple d’entrée, et d’'une composante de commande
asservie (PFB) qui est basée sur une courbe de rap-
portd’engrenage visé surladurée dela phase d’iner-
tie du passage au rapport supérieur, cette courbe
étant déterminée pour un passage a un rapport su-
périeur provoqué par une augmentation de la vitesse
du véhicule alors qu’une ouverture du papillon est
globalement constante,

caractérisé en ce que la composante de comman-
de asservie (PFB) diminue quand le passage au rap-
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port supérieur est provoqué par un degré de chan-
gement de I'ouverture du papillon (ATVO) égal ou
supérieur a une valeur seuil prédéterminée (TVOth).

Systéme de commande de changement de vitesse
pour une boite de vitesses automatique selon la re-
vendication 1, dans lequel :

la valeur seuil (TVOth) du degré de changement
de I'ouverture du papillon est réglée selon un
type de changement de vitesse, de maniére a
étre faible pour un changement de vitesse entre
des rapports d’engrenage faibles, et pour étre
élevée pourun changementde vitesse entre des
rapports d’engrenage élevés.

Systéme de commande de changement de vitesse
pour une boite de vitesses automatique selon la re-
vendication 1, dans lequel :

la valeur seuil (TVOth) du degré de changement
de I'ouverture du papillon est réglée pour étre
plus faible pour une vitesse de moteur (Ne) ou
une vitesse de turbine (Nt) plus élevée.

Systéme de commande de changement de vitesse
pour une boite de vitesses automatique, la boite de
vitesses étant équipée de dispositifs d’'embrayage
(5a, 5b) dans un mécanisme de boite de vitesses
(4), et lors du passage d’un premier rapport d’engre-
nage a un second rapport d’engrenage supérieur,
une valeur de commande de pression d’huile (Pc)
pour un dispositif d’embrayage (5a, 5b) utilisée dans
le passage a un rapport supérieur se compose d’'une
composante de commande ouverte (POP) dont le
gradient est déterminé sur la base d’un couple d’en-
trée, et d'une composante de commande asservie
(PFB) qui est basée sur une courbe de rapport d’en-
grenage visé sur la durée de la phase d’inertie du
passage au rapport supérieur, cette courbe étantdé-
terminée pour un passage a un rapport supérieur
provoqué par une augmentation de la vitesse du vé-
hicule alors qu’une ouverture du papillon est globa-
lement constante,

caractérisé en ce qu’un gradient de ladite courbe
de rapport d’engrenage visé est réglé de maniére a
étre plus faible quand le changement de vitesse est
provoqué par un degré de changement d’ouverture
du papillon égal ou supérieur a une valeur seuil pre-
déterminée (TVOth).

Systéme de commande de changement de vitesse
pour une boite de vitesses automatique selon la re-
vendication 4, dans lequel :

le gradientdu rapportd’engrenage visé estréglé
selon un type de changement de vitesse de ma-
niére a étre faible pour un changement de vites-
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se entre des rapports d’engrenage faibles, et
pour étre élevé pour un changement de vitesse
entre des rapports d’engrenage élevés.

6. Systeme de commande de changement de vitesse 5
pour une boite de vitesses automatique selon la re-
vendication 4, dans lequel :

le gradientdu rapportd’engrenage visé estréglé
pour étre plus faible pour une vitesse de moteur 70
(Ne) ou une vitesse de turbine (Nt) plus élevée.

7. Systéeme de commande de changement de vitesse
pour une boite de vitesses automatique, la boite de
vitesses étant équipée de dispositifs d’'embrayage 15
(5a, 5b) dans un mécanisme de boite de vitesses
(4), etlors du passage d’un premier rapport d’engre-
nage a un second rapport d’engrenage supérieur,
une valeur de commande de pression d’huile (Pc)
pour un dispositif d’'embrayage (5a, 5b) utilisée dans 20
le passage a un rapport supérieur se compose d’une
composante de commande ouverte (POP) dont le
gradient est déterminé sur la base d’un couple d’en-
trée, et d’'une composante de commande asservie
(PFB) qui est basée sur une courbe de rapportd’en- 25
grenage visé sur la durée de la phase d'inertie du
passage au rapport supérieur, cette courbe étant dé-
terminée pour un passage a un rapport supérieur
provoqué par une augmentation de la vitesse du vé-
hicule alors qu’une ouverture du papillon est globa- 30
lement constante,
caractérisé en ce qu’un gain de la commande as-
servie est réglé pour étre plus faible quand le pas-
sage a un rapport supérieur est provoqué par un
degré de changement d’ouverture du papillon égal 35
ou supérieur a une valeur seuil prédéterminée
(TVOth).

8. Systeme de commande de changement de vitesse
pour une boite de vitesses automatique selon lare- 40
vendication 7, dans lequel :

le gain de la commande asservie est réglé selon

un type de changement de vitesse de maniére

a étre faible pour un changement de vitesse en- 45
tre des rapports d’engrenage faibles, et pour

étre élevé pour un changement de vitesse entre

des rapports d’engrenage élevés.

9. Systéme de commande de changement de vitesse 50
pour une boite de vitesses automatique selon la re-
vendication 7, dans lequel :

le gain de la commande asservie est réglé pour
étre plus faible pour une vitesse de moteur (Ne) 55
ou une vitesse de turbine (Nt) plus élevée.
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